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(57) ABSTRACT

An air conditioning system for a vehicle including an
integral valve block (32) having a liquid line bore (42)
extending therethrough and a suction line bore (44) extend-
ing therethrough with a transverse by-pass passage (34). The
by-pass check valve (38) of the first system of FIGS. 1 and
2 allows only one-way fluid flow through the by-pass
passage (34) from the suction fluid line (22) to the liquid
fluid line (20), whereas the by-pass check valve (40) of the
second system of FIGS. 3 and 4 allows only one-way tluid
flow through the by-pass passage (34) from the liquid fluid
line (20) to the suction fluid line (22). Also integrated into
the valve block (16) is a suction check valve (46) in the
suction fluid line (22) for allowing one-way fluid flow from
the evaporator (16) to the compressor (12).

16 Claims, 2 Drawing Sheets
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HVAC SYSTEM WITH POST-SHUT DOWN
ISOLATION AND VENTING OF
EVAPORATOR USING H-SHAPED VALVE

RELATED APPLICATION

This application claims the priority of provisional appli-
cation No. 60/393,271 filed Jul. 2, 2002.

FIELD OF THE INVENTION

The subject invention relates to an air conditioning system
for a vehicle, frequently referred to as a heating, ventilating
and air conditioning (HVAC) system.

BACKGROUND OF THE INVENTION

Such systems typically include a compressor for com-
pressing a refrigerant, a condenser for condensing the
refrigerant, an evaporator for evaporating the refrigerant, a
discharge fluid line interconnecting the compressor and the
condenser, a liquid fluid line 1interconnecting the evaporator
and the condenser, and a suction fluid line interconnecting
the evaporator and the compressor. Such systems utilize
various valve arrangements for controlling flow through the
system during operation and during shutdown and/or in
response to a leak of refrigerant 1n the system. Some systems
employ valves for bypassing the flow of refrigerant around
the evaporator. However, such systems normally include the
attendant plumbing for affecting the by-pass.

SUMMARY OF THE INVENTION AND
ADVANTAGES

The subject invention provides a compact by-pass
arrangement that includes the valves and may be disposed
next to or adjacent to the evaporator. The invention includes
a valve body having a by-pass passage extending between
the liquid and suction fluid lines, a by-pass valve at the
intersection of the liquid fluid line and the by-pass passage.
The by-pass valve has a normal operating position for
directing fluid flow from the liquid fluid line to the evapo-
rator and a by-pass position for directing fluid flow from the
liquid fluid line to the by-pass passage. The valve also
includes a by-pass check valve for allowing only one-way
fluid flow through the by-pass passage when the by-pass
valve 1s 1n the by-pass position.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention will be readily
appreciated as the same becomes better understood by
reference to the following detailed description when con-
sidered 1n connection with the accompanying drawings
wherein:

FIG. 1 1s schematic view of a first system incorporating,
the subject invention with the by-pass valve 1n the by-pass
position;

FIG. 2 1s a schematic view of the first system with the
by-pass valve 1n the normal operating position;

FIG. 3 1s a schematic view of a second system incorpo-
rating the subject 1invention with the by-pass valve 1n the
by-pass position; and

FIG. 4 1s a schematic view of the second system with the
by-pass valve 1n the normal operating position.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An air conditioning system for a vehicle 1s shown sche-
matically in FIG. 1 and typically comprises a compressor 12
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for compressing a refrigerant, a condenser 14 for condensing
the refrigerant, and an evaporator 16 for evaporating the
refrigerant.

A discharge fluid line 18 iterconnects the compressor 12
and the condenser 14 and a liquid fluid line 20 interconnects
the condenser 14 and the evaporator 16, while a suction fluid
line 22 interconnects the evaporator 16 and the compressor
12. In some systems a receiver/drier (R/D) 24 (FIG. 1) may

be disposed in the liquid fluid line 20 and i1n others an
accumulator/dehydrator (A/D) 26 (FIG. 3) may be disposed

in the suction fluid line 22 (as is well known in the art).

FIG. 1 represents a system configuration wherein a ther-
mal expansion valve (TXV) 28 is disposed in the fluid lines
20 and 22 into and out of the evaporator 16 and FIG. 3
represents an expansion device 30, such as an orifice tube,

being intermediate between the condenser 14 and the evapo-
rator 16 1n the liquid fluid line 20.

The system includes an integral valve 32 having a by-pass
passage 34 extending between the liquid 20 and suction 22
fluid lines. The mtegral valve 32 includes a by-pass valve 36
at the 1ntersection of the liquid fluid line 20 and the by-pass
passage 34 that has a normal operating position for directing
fluid flow from the liquid fluid line 20 to the evaporator 16
and a by-pass position for directing fluid flow through the
by-pass passage 34. The integral valve 32 also includes a
by-pass check valve 38, 40 for allowing only one-way fluid
flow through the by-pass passage 34 when the by-pass valve
36 1s 1n the by-pass position.

The 1ntegral valve 32 comprises a valve block, one solid
and 1ntegral piece, having a liquid line bore 42 extending
therethrough and a suction line bore 44 extending there-
through with the by-pass passage 34 comprising a transverse
bore 1n the 32 block. Each of the liquid and suction bores
would have threads or a similar fitting for connection to the
lines of the system. The cross bore for the by-pass passage
34 could be cross-bored and capped. In the preferred
embodiment, the liquid line and suction line bores 42, 44 are
parallel to one another with the by-pass bore 34 being
perpendicular to the liquid line and suction line bores 42, 44.

For reasons to be more clear herein after, the by-pass
check valve 38 of the first system of FIGS. 1 and 2 allows
only one-way fluid flow through the by-pass passage 34
from the suction fluid line 22 to the liquid fluid line 20
allowing the refrigerant to remain on high side in the R/D 24,
whereas the by-pass check valve 40 of the second system of
FIGS. 3 and 4 allows only one-way fluid flow through the
by-pass passage 34 from the liquid fluid line 20 to the
suction fluid line 22 allowing the A/D 26 to fill with

refrigerant.

Also mtegrated 1nto the valve block 32 1s a suction check
valve 46 1n the suction fluid line 22 for allowing one-way
fluid flow from the evaporator 16 to the compressor 12. The
suction check valve 46 1s disposed in the suction line bore

44 1in the valve block 32.

Different systems may employ different combinations of
control valves. Most systems will employ a control valve 1n
one of the liquid 20 and suction 22 fluid lines adjacent the
condenser 14 for controlling fluid flow therethrough and
dividing the system into a section on either side of the
control valve and extending to another section defined by the
evaporator 16. In the first system of FIG. 1, the control valve
comprises a liquid check valve 54 1n the liquid fluid line 20
at the output of the condenser 14. This liquid check valve 54
divides the first system into three sections. Section one
extends from the liquid check valve 54 to the suction check
valve 46. Section two 1ncludes the evaporator 16 and section
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three extends from the by-pass valve 36 to the liquid check
valve 54. When the control valve includes a first open and
closed valve 50 1n the discharge fluid line 18, the first section
1s subdivided i1nto subsections la and 1b, as illustrated in
FIG. 3. The first system of FIG. 1 includes a receiver/drier
24 disposed 1n the liquid fluid line 20 between the liquid
check valve 54 and the evaporator 16 while the second
system of FIG. 3 includes an accumulator/dehydrator 26
disposed 1n the suction line 22.

FIG. 1 shows a schematic diagram of a typical vehicular
air-conditioning system showing the refrigerant loop includ-
ing the compressor 12, condenser 14, expansion device 28,
evaporator 16 and receiver/dehydrator (R/D) 24. In this
conflguration, the expansion device 28 1s a thermal expan-
sion valve (TXV) 28 located between the by-pass valve 32
and the evaporator 16, 1.e, with the by-pass valve 32 between
the TXV 28 and the evaporator 16. The TXV 28 could
alternatively be located on the other side of the evaporator
16 from the valve 32. As can be noted 1n FIG. 1, this system
consists of a liquid line check valve 54 and two check valves
38 and 46 that are embodied 1 a block that includes the
bypass valve 36. As set forth above, these check valves
clfectively compartmentalize the refrigerant into three dis-
crete sections. When the system shuts down for any reason,
the bypass valve 36 moves to the by-pass position opens as
shown in FIG. 1. The liquid line check valve 54 does not
allow any back flow and the condenser 14 1s at a higher
pressure than the R/D 24. Thus, refrigerant will flow mto the
R/D 24 (or more specifically, into the third section) till the
two pressures equalize. At this point, the R/D 24 may get full
of liquid refrigerant, 1.e., hold a major portion of the refrig-
erant. Also, the suction line check valve 46 will allow some
of the refrigerant from the evaporator 16 to flow into the
section one of the system. The by-pass check valve 38
prevents refrigerant from section three to empty out 1nto
section one, which it would do because section one 1s at a
lower pressure. Thus the refrigerant will now be separated
into three sections holding discrete amounts of refrigerants
with the major portion 1n section three.

At a subsequent time, the evaporator 16 airtlow could be
turned on to drive off excess refrigerant into either section
one or three depending on the pressures in those sections.
Also after a long driving cycle, with the air conditioner
never turned on, the engine compartment gets warm and
warms up the compressor 14 and the R/D 24. If the com-
pressor 14 gets warmer than the R/D 24, refrigerant will flow
into section three from either the liquid line check valve 54
or the by-pass check valve 38. In general, the compressor 14
itself has in-built pseudo check valves (not shown) that do
not allow flow backwards in the compressor 14. If the
compressor 14 does not get warmer, 1t will cool down slower
than the R/D 24 and under this condition (probably parked
vehicle or winter driving), the refrigerant will again be
forced 1nto section three.

If a leak develops 1 the evaporator 16, the charge in
section two will be released. If a leak develops 1n section
one, both sections one and two will release their charge. If
a leak develops 1n section three, the whole charge will get
dumped. FIG. 2 shows the same configuration with the
bypass valve 36 1n the normal operating position.

If a leak out of the condenser 14 needs to be minimized,
the solenoid operated shutofl or open and closed valve 50
may be disposed in the discharge fluid line 18 (as shown in
FIG. 3). This will now separate the circuit into four sections
by dividing section one 1nto sub-sections 1a and 1b. A leak
in section two will result 1n the charge 1n that section being
released. A leak 1 sub-section 15 will result only 1n a release
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of charge 1n that sub-section 1b. Likewise, a leak 1 sub-
section 1a will result 1n release of charge from sections two
and three as well as sub-section 1a.

In the system of FIG. 3, the bypass valve 36 1s normally

open to 1solate the evaporator 16 from the rest of the system
when the system 1s turned off either because the air condi-

tioner request 1s oif or the vehicle 1s turned off. When the air

conditioner system 1s turned on, the control valve 50 opens
up via an actuator or solenoid and the bypass valve 36 closes
to stop the flow from bypassing the evaporator 16 as shown

in FIG. 4.

This system allows the elimination of one of the shutoff
valves and incorporates this function into the valve block
that can be easily mounted at the dash on the evaporator 16.
The valve block 32 itself would be 1n the engine compart-
ment allowing the line connections to be made easily in the
assembly plant.

Obviously, many modifications and variations of the
present invention are possible in light of the above teach-
ings. The mvention may be practiced otherwise than as
specifically described within the scope of the appended

claims.
What 1s claimed 1s:
1. An air conditioning system for a vehicle comprising:

a compressor (12) for compressing a refrigerant;

a condenser (14) for condensing the refrigerant;

an evaporator (16) for evaporating the refrigerant,

a discharge fluid line (18) interconnecting said compres-

sor (12) and said condenser (14);

a liquid fluid line (20) interconnecting said condenser (14)
and said evaporator (16);

a suction fluid line (22) interconnecting said evaporator
(16) and said compressor (12);

an integral valve (32) having a by-pass passage (34)
extending between said liquid (20) and suction (22)
fluid lines, a by-pass valve (36) at the intersection of
said liquid fluid line (20) and said by-pass passage (34)
having a normal operating position for directing fluid
flow from said liquid fluid line (20) to said evaporator
(16) and a by-pass position for directing fluid flow
through said by-pass passage (34), and a by-pass check
valve (38, 40) for allowing only one-way fluid flow
through said by-pass passage (34) when said by-pass
valve (36) is in said by-pass position.

2. A system as set forth in claim 1 wherein said intregal
valve (32) comprises a valve block having a liquid line bore
(42) extending therethrough and a suction line bore (44)
extending therethrough with said by-pass passage (34) com-
prising a transverse bore 1n said valve block.

3. A system as set forth in claim 2 wherein said liquid line
and suction line bores (42, 44) are parallel to one another.

4. A system as set forth in claim 1 including a suction
check valve (46) in said suction fluid line (22) for allowing
one-way fluid flow from said evaporator (16) to said com-
pressor (12).

5. A system as set forth 1in claim 4 wherein said suction
check valve (46) is disposed in said suction line bore (44) in
said valve block (32).

6. A system as set forth in claim 4 including a control
valve in one of said liquid (20) and suction (22) fluid lines
adjacent said condenser (14) for controlling fluid flow
therethrough and dividing said system 1nto a section on
either side of said control valve and extending to another
section defined by said evaporator (16).

7. A system as set forth 1n claim 6 wherein said control
valve comprises a first open and closed valve (50) in said
suction fluid line (18).
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8. A system as set forth in claim 6 wherein said control
valve comprises a second open and closed valve (50) in said
liquid fluid line (20).

9. A system as set forth in claim 8 including an expansion
device (30) disposed in said liquid fluid line (20).

10. A system as set forth 1n claim 6 wherein said control
valve comprises a liquid check valve (54) in said liquid fluid
line (20).

11. A system as set forth 1n claim 10 including a receiver/
drier (24) disposed in said liquid fluid line (20) between said
liquid check valve (54) and said evaporator (16).

12. A system as set forth 1n claim 1 wherein said by-pass
check valve (38) allows only one-way fluid flow through
said by-pass passage (34) from said suction fluid line (22) to
said liquid fluid line (20).

13. A system as set forth in claim 1 wherein said by-pass
check valve (40) allows only one-way fluid flow through
said by-pass passage (34) from said liquid fluid line (20) to
said suction fluid line (22).

10
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14. A valve for an air conditioning system for a vehicle 20

comprising:

6

an integral valve block (32) having a extending there-
through and a suction line bore (44) extending there-
through and a by-pass bore (34) in said valve block
extending transversely to said liquid (42) and suction

(44) line bores,

a by-pass valve (36) at the intersection of said liquid line
bore (42) and said by-pass bore (34) having a normal
operating position for directing fluid flow completely
through said liquid line bore (42) to an evaporator (16)
and a by-pass position for directing fluid flow through
said by-pass bore (34), and a by-pass check valve (38,
40) for allowing only one-way fluid flow through said
by-pass bore (34) when said by-pass valve (36) is in
said by-pass position.

15. A valve block as set forth 1n claim 14 wherein said
liquid line and suction line bores (42, 44) are parallel to one
another.

16. A valve block as set forth in claim 1 including a

suction check valve (46) in said suction line bore (44) in said
valve block (32).
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